Abstract. The aim of the present study was to determine whether age, gender, functional status, histology, tumor location, number of metastases, and levels of the tumor markers, lactate dehydrogenase (LDH) and albumin, are poor prognostic factors for the response to chemotherapy in patients with carcinoma of unknown primary site. A total of 149 patients diagnosed with carcinoma of unknown primary site that was histologically confirmed, and treated with chemo-
Introduction
Cancer of unknown primary (CUP) is a heterogeneous group of malignancies that are defined as the presence of metastases, without identifying a primary tumor following an extensive evaluation of the patient (1) . The identification of the primary tumor represents a diagnostic and therapeutic challenge: the antemortem frequency of detection of the primary site is <20-30% (2), meanwhile CUP represents between 2.3 and 4.2% of adult cancers (3) . In Mexico, 4,223 new cases of CUP were diagnosed in 2001, representing ~4% of cancer cases during that year (4) . Unfortunately, the median survival rate, even in patients treated with cytotoxic agents, was <1 year (5) . Chemotherapy has been the cornerstone in the treatment of CUP; however, establishment of the results has been difficult due to the heterogeneity of patients in the series. CUP treatment must be individualized according to the clinical setting, considering the favorable or unfavorable group that the patient belonged to prior to the therapeutic decision. However, the benefits of chemotherapy compared with best supportive care in the subgroups of poor prognosis have yet to be fully elucidated, and the optimal treatment regimen has not been determined (6) . Several chemotherapy schemes have been successful in groups of patients with favorable clinical characteristics. However, most patients with CUP are in the unfavorable group, and this exhibits low rates of response to systemic treatment, which is decided empirically according to clinical and functional status. On the other hand, it has been ECOG is as independent predictor of the response to chemotherapy, overall survival and progression-free survival in carcinoma of unknown primary site
proposed that clinicopathological features, including age, gender, functional status, weight loss, histology, tumor location, number of metastases and the levels of tumor markers, may represent relevant prognostic variables (7) (8) (9) (10) (11) (12) (13) (14) . These variables have not been obtained consistently, and so larger studies are required to validate specific clinical, pathological and molecular profiles in order to differentiate patients that are likely to benefit from treatment from those who would be likely to experience only deterioration in their quality of life.
There are no well-established clinical and molecular markers for CUP, and therefore recognition of such markers is of vital importance in determining the best treatment option. The aim of the present study was to determine whether clinicopathological parameters were prognostic factors for the response to chemotherapy in patients with CUP. Overall survival, progression-free survival and response rates to chemotherapy were investigated in the present study. 
Patients and methods

Patients
Results
Patient characteristics.
A cohort of 149 patients diagnosed with CUP treated between January 2002 and December 2009 were carefully selected for the present study. Table I shows the clinicopathological characteristics of the patients involved in this study. Of the patients, 60% received only one line of chemotherapy. The mean age was 56.9 years (range, and the numbers of patients according to gender (51.67% male, 48.32% female) were similar. A total of 65.7% of subjects had ECOG-1, whereas adenocarcinoma and squamous cell carcinoma accounted for 85.57% of the histologies. A total of 75% of the tumors had a poor degree of differentiation tumor activity, which was confirmed in 2-3 sites in 53.69% of the cases. Molecular analysis revealed that there was an elevation in the levels of the tumor marker, cancer antigen 125 (CA125), in 34.22% of cases, being the most frequent biomarker (16.77%). A significant increase in the expression of lactate dehydrogenase (LDH) was identified in 41.6% of the patients, and the level of albumin decreased in 12.1% of the individuals. (Table III) . Notably, univariate analysis showed that ECOG (P=0.004), elevated levels of LDH (P=0.03) and histology (P=0.031) were prognostic factors for the response to chemotherapy (Table IV) . Subsequently, a multivariate analysis of prognostic factors of the response to chemotherapy was performed using a logistic regression model. Notably, the results demonstrated that the ECOG was significantly associated (P=0.008) with the chemotherapy response (Table V) .
Location of metastases.
Survival analysis. The PFS was 7.1±9.9 months (range, 1-57 months) (Table VI) . Survival curves for PFS derived using the Kaplan-Meier method are shown in Fig. 1 . Notably, in the univariate analysis, the ECOG and LDH had high statistical significance, as predictive of PFS (Table VII) . On performing a multivariate logistic regression, only ECOG was observed as an independent factor of progression (P<0.0001; Table VIII ). In addition, OS was 14.2±14.1 months (range, 1-84 months) as shown in Table IV . Survival curves derived using the Kaplan-Meier method for OS are shown in Fig. 2 . The only independent predictor of mortality was the ECOG (P<0.0001); additional analysis revealed that there were no other clinical and pathological factors predictive of mortality.
Toxicity evaluation. Hematological toxicity, including anemia, thrombocytopenia, leukopenia and neutropenia of any grade, 
Discussion
The present study is a retrospective analysis of 7 years' experience in the treatment of patients with CUP in our institution. The primary endpoint was to determine clinicopathological factors that may confer lower response rates and decreased survival rates in patients with CUP, in order to establish subgroups of high and low risk, and identify those in whom chemotherapy did not yield any clinical benefits, but only toxic effects. In the present analysis, objective response rates to treatment were 30.2%, which was similar to those observed in the literature with platinum schemes (15) (16) (17) (18) (19) (20) (21) (22) . In schemes based on platinum and taxane, the response rates were 30-50% (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) , and reported response rates were >50% (up to 79%) in Phase II trials, which included a considerable number of patients at low risk (35-40), who were present in the minority in the present study. Of the study subjects, >85% received treatment regimens based on platinum. It is important to note that, prior to 2004, the use of taxanes was not common, and several of the schemes that were in use prior to this date are now useless. The median OS was 14.2 months, whereas the PFS was 7.1 months, also consistent with the trials. Approximately 40% of the patients received more than one line of treatment. At present, there is no set pattern of second-line chemotherapy in CUP. The use of multiple lines of treatment is subject to an appropriate assessment being made of the patient, and its recommendation is questionable; therefore, it was reserved for patients who had a good response rate with a previous scheme, and who were of excellent functional status. The weighting of risk-benefit and economic impact were not objectives of the present study. Regarding the clinicopathological factors of poor response to treatment, age, gender, ECOG, histology, grade of differentiation, number and location of metastases, elevation of tumor markers, elevated LDH and decreased albumin were analyzed. The results demonstrated that, in univariate analysis of response to treatment, the significant factors were ECOG-1, normal LDH and adenocarcinoma histology for a greater response to treatment; however, when performing multivariate logistic regression analysis, only ECOG proved to be an independent predictor of the response to treatment. Similarly, when analyzing the prognostic factors for OS and PFS, the ECOG was the only independent factor for these two characteristics. The other variables analyzed did not reach a statistically significant P-value. It should be noted that, according to the multivariate logistic regression analysis, the level of LDH was identified at the limit of statistical significance (P=0.054), and this may be due to the fact that patients were not stratified according to elevated levels of this protein. The ECOG as a predictor of a poor response to cytotoxic therapy in patients with CUP has been referred to in numerous studies that had similar aims (8, 10, 12, 22, (41) (42) (43) (44) . Several studies have identified prognostic factors associated with survival in patients with unknown primary cancer. However, there is, thus far, a solid classification system in place that enables the stratification of patients according to these characteristics in risk groups, since the groups of patients studied tend to be heterogeneous, and therefore the factors mentioned are inconsistent. The present study has revealed specific aspects of heterogeneity of the patients, including multiple histologies, and the grade of differentiation and application of various treatments. Adenocarcinoma and squamous cell histologies yielded higher rates of CR and PR for adenocarcinoma (41.7 and 48.5%, respectively) compared with a CR of 33.3% and a PR of 30.3% for squamous cell carcinoma. Similarly, a poor differentiation grade represented >60% of cases of objective responses to treatment. However, on performing the univariate analysis, none of these variables were revealed to be statistically significant. The data collection in retrospective studies, such as the present example, has a number of disadvantages: Usually, there is bias in the catch; there are not properly specified degrees of toxicity in all cases; and there is the possibility of errors emerging as a consequence of subjective assessment. It would be imperative in subsequent prospective analyses to reduce the heterogeneity of the study population, excluding patients from well-defined subgroups with good prognosis with specific treatment indications, and yet without losing sight of those patients from established groups of potentially curable disease or under good control, as lymphomas, germ cell tumors, breast cancer or neuroendocrine tumors (45) . At present, there are no Phase III studies comparing systemic treatment with best supportive care in patients with unfavorable risk factors. Prospective clinical trials are required to establish the optimal treatment for each patient, and to clearly define the group of patients who will benefit from cytotoxic treatment. Treatment of patients with CUP remains a challenge for oncology, and requires a multidisciplinary approach. The objective should be focused on preventing the requirement for empirical management, in this context, with the advent of molecular and genetic profiles that are currently under study for this complex neoplasm (46) (47) (48) (49) (50) (51) and the development of therapeutics based on a combination of molecular biology, microarray and immunohistochemistry approaches, and therefore clinical and pathological factors will have an essential role in the management of these patients.
Taken together, the ECOG performance status is an independent predictor of poor response to chemotherapy, and lower OS and PFS in patients with CUP.
